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from a native ·Southern anim<Jl, ot one which has recently 
been rendered immune. 
When used in :five cubic centimeter doses, blood from a re· 
cently immune animal gave a less virulent and less protracted 
form of the artificially produced fever than a similar am'ount 
from a native. 
Two and one·half cubic centimeters of blood from a re• 
cently immunized animal acted safo;factor11y on two imported 
'Hereford (bull and heifer) calves, aged, respectively, eight 
months and five months. 
Two cubic centimeters of the same blood h:1jected into a 
one-month-old calf gave satisfactory results. 
Animals that had been allowed sufficient time to perfect11 
recover from the inoculation fever before being exposed on a. 
tick-infected pasture suffered no apparent ill effects frolll 
ticks. 
Animals exposed to ticks before convalescence was co!Jl• 
plete, suffered a temporar.v relapse. 
~ICKS AS A SOURCE OF BLOOD FOR INOCULATING CA'l''l'L:Ji: 'tC'J 
PRODUCE IMMUNITY. 
ummary. 
The blood with which the adult cattle ticks are filled; 
after maturing on Southern cattle, carries with it the P0"ea 
to produce Texas fever when subcutaneously injected into 
susceptible animal. be 
Experiment indicate that we may be able · to t~tce ~te 
ticks from recently immunized animal , ship them cons1dera \f1l 
distances, and utilize them a a substitute for the blood dra ot 
from the vein where recently immunized animals are 1:1 
availablt>. 'Ider 
Experiments further indicate that this will give a tt1\11at form of the disease, and afterwards immunity just as effec di• 
a wher the blood is taken from the immune animal irnJlle 
ately bef re it i used. . . tile 
We have not a yet found any way of preservtJlgb of 
blood drawn from the vein for any considerable lengt 
time without it lo ing its power to produce immunity. 
.· 
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IMMUNlZATIOi:~ AGAINST T~XAS FEVEQ BY BLOOD . ' 
INOCUL !\TION. 
(BY W. IC. UALRn!l'LJ:..) 
In order to test the difference in degree of virulence or at-
tenuation , if auv, in the blood of different animals for inocu-
lation purposes, nine susceptible heifers, from above the 
Texas fever 1ine, were formed into three groups, each group 
being inoculated with blood from three different animals; 
0 ne, a steer, brought from above the Federal quarantine line, 
but which had been given the fever on the tation during 
1898, and had passed successfully through it; another, a two-
Year-old native animal, whose blood was obtained from one of 
the local slaughter pens on the outskirts of Baton Rouge; 
and a third, a grade Jersey alf, born on the college grounds 
Under tick-free conditions, but which was considered to have 
had the disease during the previous year. The quantity of 
·blood inoculated in to each animal of the three groups, ancJ 
from each of the animals mentioned, wa five cubic centimeters, 
all of tl,e animals being kept under tick-free conditions during 
the course of the artificially produced fever. 
D.lTR, 
--·-1899 ~ll?Cb lS 
lt 111cb 16: : : : 
1-tllrcb 17 
"11rah 18 " .. !\rob "" 
" 19 .... 
"11rc11 20 
arcb "" 1.111 2t. ... ~ tch 2'2 },f•rcb 23"" 
ar b "·· 
"•rob ~4.. • '' 
'1ar b 5 .... 
... c 26 
•rc1i 27" .. 
"•rcb 2 "" 
ltarcb 2 .... 
ltarcb 3 9"" 
l.tarob 30 .... 
.\pri I.,·· ~ ... 
BJ.OOD OF JERSEY CALF. 
roup No . I- Animal I., IV. and IX . 
. ANIMAL N . I. - TEMP2RAT RE. 
4 . JI[, r. M. OORPUSCLRS. nnunx. 
--- --- ----------
10 .5 102.1 ....... .. . 
101.0 102.6 ... . .... . 
100 .8 101.8 
·· ········ lOL.f~ 7,2 0,000 fooculnt· d with 5 cc. blood of Jer-
100 .5 102 .5 ....... ... aey calf . 
100 .1 102.3 .......... 
101. l lO:l.71 .... ...... 
101 .1 101.6 .......... 
101.2 103.2 .......... 
101.2 102. 4 .......... 
101.0 l()',l . 9 7,200,000 
104. l 105.7 
·········· 1 5 .3 lO:i.5 .......... 
103 .2 1 0~.8 
·········· 102 . ~ 103.1 6,4 o.ooo: 
101 .9 103 .1 
····· ·· ··· 103.0 103 . l .......... 
102.F\ 103 . f1, 7Rll,MO .. 
liO 
ANIMAL No. I. - TEYPERATURE. -Conti1111cil . 
.l , H . P. IC . COJIPU8CLH8 . RElUllKB • 
-"--··-- --- -------------. - .--
I 18!>!> . . 
April 2 .. . .. 
.lpril :! .... . 
.April 
' ···· · April Ii .... . 
April 15. : • •. 
£.pri~ 7 . ••. . 
April 8 ..... 
April 9 ..... 
A.pril 10 .. .. 
.A.pril 11. .• . 
April 1?. ... . 
April 13 . . .. 
.April u 
April 15 .... 
April 16 .... 
April 17 .... 
April 22 .... 
.l.pr1l 26 •••. 
April 29 .... 
May 3 .. . ... 
May 6 ...••. 
May 9 .•••.. 
May ll. . .... 
May 13 •.•••. 
May 17 ..... . 
Jtlay 2~ . •• •• 
May 24 . ..... 
M'ay25 .••.•. 
May 26 .••. .. 
May 27 .•..• . 
Mny 28 ...... 
May 29 • .... 
May 31. •..•. 
June 3 ...... 
June 6 .... .. 
Ju De ii ...... 
June 14 . ..... 
Junel7 . ..... 
103. 0 105 .0 
101. 6 ICS.O 
101 .7 103 .3 
101.2 105.0 
101.0 104. .9 
103. tl lO!i .5 
IOL.O 104.0 
lO:LO 104 .0 
102 .4 104 .6 
102. 7 103.7 
10:! 0 104'.2 
102.5 lO:l .9 
103.4 l ll3. 1 
lOl.9 1 103.2 
.. . .. 102 .2 
···· · ..... 
103 .( 
102 .8 
102. 7 
10~ . 6 
102 .5 
1011 . 1 
103.l 
103 . 1 
J().1 .3 
105.S 
106 .5 
106 .2 106 .6 
105. ~ 105 .5 
103 .8 
103 .5 
10~ . l 
104.0 
l Ol.ct 
103 .2 
102 .8 
101.9 
. ......... 
. ..... ... . 
..... ........ 
5,280,000 
····· ····· 
···· ····· · 4,960,0CO 
. ........ . 
. ......... 
····· ·· ··· 6,400, 000 
........ .. 
.... ···· ·· 
5,536,000 
. ... ... ... 
. ......... 
l\600,0(10 
.......... 
5,760,000 
·········· 6,960,000 
. .. ...... 
.......... 
.......... 
··· ···· ·· · 
.......... 
....... .. . 
3,200, 000 
·········· 4.,096,000 
.......... 
..... ... .. 
......... 
..... ..... 
. .... ..... 
... ... .... 
.... ······ ~.-<00,000 
l::lent to tkk·infested pa-tare. 
Mature ticks on nolmnl. 
Numerou1 at 1eoond molt and Dll· 
tu re tioka. 
ANlMAL No. IV.-TEl!PERAT RE. 
D .A.T l!l . 
- -·---
1 
N'arob 15 ........ 
l\faroh IR ........ 
Alaroh 17 . ..... . . 
l\lar h 1 
lllaroh 19 . ..... .. 
March 20 .. .... .. 
Maroh 21 ..... . .. 
Mar h \!~ . ....... 
-'· v I'. 1. coaru OLEB 
--- --- ---
100.6 102. 4 ..... ..... 
IOOA IO'l.2 .. ... ... .. 
JOO . ti 102.0 ....... .. . 
101.S 7,200,000 
101.4 102 !I ....... ... 
100 . 103.0 
·········· 100 .5 102.6 
·· ··· ···· · 101.2 1(12 .l ... ....... 
JIE MARX • 
______________ ,..,,... 
Inoo11l ated wita 4 ~ oo. blood trolll 
J creey Cl\lf. 
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ANUIAT, No. IV.-'1'EMPERATURE.-Conlim1ed. 
DJ.TE. .I. . ». P. )I , ICORPU8CLE8 :uac .1. RXS • 
-------- - --- .• -- __ _...._ ------------
M 1899. 
101.3 102.5 tdar1·b 23 . ...... . .. ........ 
}I ~rch 24 ... .... . 101. 6 106.5 ... .. ..... 
,.•rob 25 ... .. ... 104.9 103.5 7.200.000 
11arcb 26 ........ 103.9 
105.3 
····· ····· }larch 27 ........ 105. 4 105.0 .......... 
11
ar, h 28 .. ..... . 1 05 . ~ 105·2 ....... ... 
)IRl'•b 2\l,., ..... 10:!.4 103.8 :i,440 ,000 
:.,•r~h :10 ........ lOU! 10~ .7 .......... 
"ar~ti 3L. ....... 10~.4 10:1.1 ......... . 
APr1l 1 ......... 102.0 10\! . 6 6,640,000 
.4.Pr!I 2 ......... 102. 0 !04 . 0 
····· ·· ··· 
4 Pr11 3 ......... 102.3 102. 6 ········ ·· Pril 4 102.0 103.8 ..... ..... Ap I ......... 
101.4 103 .8 5,120,000 Ap~jl !i ......... 
April 6 . ...... .. 1().4.0 103 .0 ······· ··· 
.April 7 " "" .. · 1')0.~ JO:l .6 .......... 
..April ~·'' .... . · 100.0 103.2 5,200,000 100. 1 103.6 
·· ········ ..Aprn i .. .. .... · 102.1 103.0 6J>ril l ~ .. ·" .... .......... 104. l 104 .0 . ... ...... AprjJ 12" .. ..... 102 .0 103 .6 6,720,000 April ia " .... ... 101.8 10\!. l . .. ....... April 14" ....... lOll. I 103 .2 .. ........ April · • ...... · 
4pri( ~~ · " .. .... 102.2 103.I 5,216,000 
April . ..... ... JO'l.5 . .. ....... 
April F'" ..... · 1()'2.7 ······· ··· 
April lg ...... ... 102 .6 ·········· 102.8 
·········· °"Prn 20"'" "· · 102.8 . ......... April 2 ....... .. 
AJlril \!-~·" ...... 102.5 ··· ······· 
-4pri( 23" ...... . 101.9 6,!!0 ,000 
April 24" ....... 102.7 . ...... .. . 
.\pril 211· ...... .. . ......... 
.&pr11 ~ .... .. ... 103.2 . .... ..... 
llay 6 ..... .... 
IO'l.O 7,040,000 
lilay !! . .... ..... l O'l.:l 7,l:J0,000 
llay 11 . ........ . lO'l.0 ..... ..... 1111113" ........ 102.:3 .......... 
May 17 .... ..... 102.6 .......... 11•1 22· .... ..... 102 . 1 ... ....... 11,, ~ · ......... 103.6 
······ ···· :tit,, !ls'• ........ 105.6 
····· ····· ~·' 26 ..... ..... 10::;.1 5,600,000 
-.•127 .......... 104 . 6 105.0 ·········· 1 0~.s 103 . 6 5,440,000 ... , 28 ... .. ..... 
l 1t2 I . ......... 11•1 2il .......... 
.J ., 31 " . .. ..... 10'"2. 4 . ......... 
.JQ11e a" ........ 103.0 
·· ········ Q11e !\ ...... .... It 2. 4 
···· ······ 
.JQhe s"" .. .... 101.8 ... ...... . 
iQ11e 14 ......... 102. \! .......... 
ll11e 17· ...... ... 101. ... ... .... 
·········· 
101. 4 6.260,000 
S nt to tick·infe ted pasture . 
Ticks at econd molt. 
Num rons nt second mo'.t. 
Although the blood from the Jersey calf undoubtedly 
produced the fever in the three heifers into which it was inocu· 
lated, as can be seen by reference to both the temperature and 
blood-cell tables of Nos. 1, 4 and 9, the mildness of its own 
attack the previous year might be thought to have depreciatP.d, 
to some extent, its value in a rigid test. Nevertheless, as 
will be seen from the tables, the temperatures and the de-
crease in the number of corpuscles both indieate that all three 
animals receiving its blood became victims of the fever, and 
after natural infestion with ticks on a "ticky" pasture, 
gradually resumed their normal healthy condition. In order, 
however, that there might be no question as to the test being 
both rigid and accurate, we have deemed it better to forego 
further comment on the result of the experiment with the 
blood of this animal, and confine ourselves to those obtained 
with the blood of the immune Northern animal and the na-
tive, about which no doubt could exist. 
BLOOD OF NATIVE TWO-YEAR·OLD. 
Group No. 2-Animals III., VII. ·and VIII. 
ANI'4AL No Itl .-TE\1PERA1'URE . 
D~TE. ~. M: . , P. ),{, co:aPtJ15CLRS. RKMAJ\1[8, 
- --- --- --------------- - ----
1899 . 
lrf nrch 15 .••. 101.0 
March 111 . ••. 101.2 
March 17 .... 100.8 
:March 11:1 .... 10!.3 
:March 19 .... 100 .6 
MaNh 20 .... 100 .5 
March 21. ••. 101.3 
M•rc'1 22 ... . 101.0 
Ma1·ch 23 .... 101.0 
March 24 . ... 101.2 
M°'rch 2n .... 101.3 
March 26 .... 1C2. 7 
March ~7 ..•. 10<!.8 
March 28 102 .0 
Mnrc ·1 29 .. .. 103 .2 
March 30 .... 106.0 
Much 31 •••. 106 .3 
April 1 ...... 105 .8 
April 2 ...... 106 .6 
April a ...... 105 .0 
April 4 ...... 104 81 April 5 ...•. • ~~'. : ~ Ap~l 6 . ..... 
102 .2 
103.2 
103 .2 
102 .5 
103.3 
102 .0 
103 .1 
102 .8 
ICh!.9 
103 .1 
103.3 
102.8 
l!l3.0 
107.3 
106.6 
106 .8 
106 .7 
105 .9 
106.0 
li!S.8 
107.3 
..... 
... ....... 
·········· 
. .... .. ... 
7,600 000 
...... ... . 
..... ..... 
.......... 
...... .... 
.... .. .. .. 
.... ... ... 
11,640,000 
·········· 
. .... .. ' .. 
.... ..... . 
7,52C,OOO 
. ... ... ... 
. ......... 
6.240,000 
. ... ...... 
..... ..... 
... ....... 
~,eao,ooo 
. ......... 
Ioooulated with 5 cc. nntiTe bl?Od 
of ~ -year-old . 
Gorcd to dea&h by lwo other a11i· 
m .. 111 while herd w111 l"ein~ 
~---~--~---~~----~~--~ 
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ANnfAL No. VlI -TEMPERAT RE. 
D4TE, A. ll P. ld: OOtl~USCL"B 
____ ___ .__  ---
-
1!$99 
Maroh 15.... 100. 6 101 6 
Me.rob 16 .. .. 9!J.6 101. H ~arcb 17'., .. 100 .0 l02 .0 
.Marc~ 11'!.... 100 . \J 101 ." !if arcu 19 .. ,. 99.0 o 
1 EllUllX~. 
lit arch °'O. • .. 99 . 6 )()2 3 
!.{arch 21.... 99 8 101 5 
}4 IJCb 22.... 9!J .2 101.9 · · · · · · · · 
· · Iacc11l11trd "'itb 5 cc. l lood from 
March 23 .... 100 :l 103 .1 
March 2.\ .... 100 .\! 102 . 7 
}4arc\i 25 ..•. 101.2 102.~ 
}darcb 26 . . .. 101.5 102.1 
March 27 .. .. 102.4 lOU! 
March 28.. .. 101. O 102. 2 
1.t.nro.h 29 .... 103.9 10.i.O 
lwl~tob 30 .... 101.6 1(15.2 
1 •rob SL. ..• 106.0 108 .2 
APril 1. ..... 103 .8 105.3 
4P~il 2 ..... . ln-2.2 103 .0 lril 3...... 102.0 l h(.0 
A Pill 4...... 102 .8 104 . 2 
PriJ 5 10!.2 10il.8 A.prj( 6... ... 107 .1 A. .. • • • . 100 . 7 
ltil 7 ...... 106.2 107. 5 
A.Pr!I il...... 104.0 106.5 
APtil 9 . ..... 103 .0 105.3 
Ptil 10 105.6 106 .2 
-lprn 11 .. • ·.. 104. .1 104.. 9 
A.pri( 12"" " 
..\ ...... 10:.!. l IOL O lr~l l:\., .... 102.2 101.4 
4Pri i loi ...... 101. 8 102.2 A.Pt!l 15 . ..... 100.4 10-2 .2 
Pril 16 101 " 4.pr I .. "· · V 
.&p ·1 17. .... 102.5 Ap~:l 18.. ... 1(13 .4 
A.prjt ~9.. ... 103.2 
.4p .1 0.... . 103 5 r1 21 105 2 April 2 . . .. . . 
April 2~·.... !05 .1 
4.prn 2 .• .. . 
106.r-. 
Apr·i 4.. .. . 106 .2 
I 2;) 106 2 April 2fi..... . 
April 27".. . 104 . fl 
.\pril .. .. . 105 . 4 
A.pril ia..... 105 . 2 
Apr11 39..... 105.3 
ltiay O..... 104.8 
Af11y 1 . .. .•. 104.6 
Atay ~ .. ·.. . 104 .2 
· · · · · · · · · • nariTe 2-year-old. 
7,5:.!0,(00 
......... 
5,760,000 
.......... 
li,200,000 
·········· 4.,640,000 
.......... 
3,760,000 
4, 160, 000 
3,424,000 
......... . 
1,840,000 
lday "".. 104.2 
litay ~· ·... . 103 .5 •••...•... ~~)' .. ... . 102 .5 2,080,000 ~~-~":!_:..:..:.:...:...!_~1~02~4=...!._~· ~ .. ~·~ ..~·~ .. ~·.l._~~~~~~~~~~. --
' 
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.A.~IMA.L NO VII .-TEMPERA.TURE--Co11 l:inued . 
DATll. .l . ll . P . ll . CORPUl!ICLBS. REMA XS. 
----- --- - -- ---- -------------· 
}fay 8 . ..... 
)fay 9 . ..... 
M··Y 11. .... , 
May 13 . .. . .. 
lftty L7 . . ••.. 
May 22 .. .... 
May 21 . .... , 
.Mny 25 . • . .•. 
M•y 26 . . .... 
Jd,.v 2i ... .. 
Mny 28 . .... . 
Mn y :19 •••• •. 
M11 y :n ... . .. 
June 3 . . .... 
JuuA 6 . .. ... 
Jnne 8 . .... . 
June 14 ... .. . 
JU l'M 17 . . • .. • 
102 4 
1(13 .( 
10~ 3 
103 .0 
103 3 
10:.? .8 . 
102.4 
99.8 
100 .3 102 5 
101.7 103 (i 
l!l3 1 
10i .2 
102 0 
103 0 
! CO 2 
101.5 
102. 7 
101.6 
. ... .. ... . 
. ......... 
.... ..... 
. ...... ... 
········ ·· 
·· ···· ··· · 
····· · .. .. 
3,520,000 
.... ...... 
3.940,00U 
.... ...... 
......... . 
. ...... ... 
... .. .. ... 
.. ·· ····· ' 
····· · ... . 
.. 
4.800.000 
Sent lo tick -inf. st~d pasture. 
Plent y of t icks on animal. 
Ticlis numeroua et second mol t . 
ANIMAL N•>. VIII .-TEMPERA.IURE. 
==============================================-===============' DATE. A . l!. P. M. CO l<PUSQJ, KS. REJ.fAl!XS . 
-- ---- ---- ·--- - --- ------ ------- - -
1 99. 
Mni:ch 15 .... 100 .6 
Mnreh Hi . . .. l OU .6 
Hnrch 17 .. .. lO l. ll 
Ma1 c'l 1.-! ... • lOl.6 
Ma1ch 19 . ... 100 .5 
l'la ·ch 20 .... 100 .8 
:March 21. . .. 100 .0 
1tlhroll 2~ ... . 1111.2 
March 23 .... 100 .6 
March 24 . ... 101.0 
March 2- .... 102. 0 
March 2G ... . 102 .3 
Mure!:! 27 .. .. 102 .3 
.Marcb 28 .... 10~ . 4 
March :. 9 .• . . 105 .2 
March 30 . ... 10 . 1 
Mnrcb 31 . . . 105.2 
Ap1il t. . . ... Hll .0 
April 2 . .• .. . 102.4 
A ril 3 ..• ... 101..C 
April 4 .•... . 101.1'> 
April 5 .•. ... 103. 0 
Ap~il 6 ... ... 10•1.0 
Apnl 7 . •••• . 105 5 
Ap1il 104 .0 
April 9 . . ..•. 103 .6 
April 10 ..... 102 .2 
.April 11 . .. .. 103.1 
April 12 ..... 102.4 
102 .5 
102 6 
102 3 
102 2 
10~!.8 
102.1 
103.2 
103 .0 
102.8 . 
102.4 
102 . 7 
10:.?. l 
10.-,.2 
107 .0 
1oa. o 
107i.4 
101. 6 
10) .7 
10!.7 
105.l 
106 . 0 
106.9 
lOfl .O 
105.8 
103 .9 
104 .5 
104 .6 
103 .2 
··· ······· 
...... .. .. 
·· ·· ··· ··· 
e,000,000 
······· ··· 
..... ... .. 
... ....... 
·· ········ 
... .... ... 
...... ... . 
7,600,000 
. ... ~ ...... 
. ......... 
... ....... 
6,240,000 
.. .... .. .. 
·········' 2,320,000 
.. .... .. .. 
······· ·· 
. .. .... ... 
2,400,UOO 
. ......... 
. ......... 
2.304,000 
. .. .... ... 
.......... 
..... ... .. 
3 1) ~0,000 
Inocui.. t~d with 5 oc. blood fr'J!ll 
native l wo-yenr-o~d. 
U romoglobinuria . 
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ANilHL No VHL-TE~lPERo\.'fURE-Co11timted. · 
DATE A.. M P . M . CORPUSCLES 
- -- -A l tl99 . 
..._Pril 13 . .. .. 
p ii 14 • .. •. 
Ap1i\ Ir. A .... . 
llilJ6 .... . 
/til 17 .... . 
101.2 J&~ . 3 
10:4 4 103 .2 
101.<I- 102 .2 
102 .6 
11ril ~2 
A.1•r\ 2B : : : : : l u4 .( ~Jllil 29 .. .. . 103 .0 
tti"Y 3... ... 103.fi 
May 6 ..... 103 .6 
}fny 9...... 106.0 
M"Y lL.. .... 104 .0 
lil"Y 13...... 1114 .0 
lf "Y 17...... 104.U 
&t "Y 22...... 103. 4 
"~)' 24.. .. .. 1 tl3 . 0 
}/Jay 26.. .. .. 101. 7 lt:; ~~· ... .. JOl.5 101. 8 
May 
2 
.... .. 10<?.4' 103.5 
tduy 2~...... 103 .4 l.!ny ai ...... 103 .6 
,fun
9 
• • .. • • 104 . ti 
J0 3...... 10:1. 5 ne ti Jone . .. • .. 101.8 
June 1~".... 103 .4 
3,1 04,000 
5,840,000 
4,6<10,000 
5,600,000 
2,960,000 
3,760,000 
4,!l20,000 
RUIARKS. 
Ren t to tick-iofes' ed pasture. 
Few I icks in molt. 
Mnlure ticks . 
More ticks. 
Second molt. 
J11ne 17.... .. 103 .•l 
~-·-"-· -· ~~~-10_~_. _5...:__5~,3_6_0~·' _00~~~~~~~~~~~~-
On March 21st, as will be seen from table, heifers Nos. 3, 7 
~~d 8 were inoculated with five cubic centimeters defi brina ted 
t 00d from the native two-year-old, their evening tempera-
l~tes being, respectively, the day previous, 103.3, 102.3 and 
lttii ·~ , and the number of their red blood corpuscles, per cubic 
i h111eter, 7.600,00;), 7,520",0::>0 and 8,00 ,000 three days before 
11
11
°Culation. On the 25th, No. 3 showed a diminution in the 
h lltnber of blood cell s of 960,000, although the temperature 
11 ad not as yet shown any rise. On the 29th she presented the t~~ lllarked ri e, viz., 107.3. s till the corpuscles had gone up 
retn'~20,000. From that date until April 4th, the temperature 
ha ained between 105.9 and 106.8. On the 1st of April the 
It e~acytometer showed the corpuscles to be 6,240,000. On 
0:~11 5th th e thermometer registered 107.3 degrees, and 
011 he same day the blood corpuscles decreased to 2,880,000. 
the 6th an unfortunate accident happened to this heifer, 
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She was in a debilitated · condition and showed pathognc• 
manic symptoms of the disease, but although inappetence was 
apparent, sbe was still inclined to eat a little. In this weak· 
ened physical state, she was attacked while feeding by two of 
the more robust animals, and died from exhaus tion. An au· 
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topsy revealed no evidences of her having succumbed to the 
fever, lrnt did indicate death from exhaustion. 
On March 29th No. 7 also exhibited her first marked ele-
vation of tempera tu re, viz.: 105 degrees, with a decrease ia. 
the number of blood cells to 5,761),000. Between March 29th 
and April 5th the temperature showed a fluctuation of 3.2 de-
grees, th e highest point reached in the interval being- 106.2. 
On April 7th the temperature went up to 107.5, and on the 
following day th e corpuscles went down to 3, 760,000. From 
that date until th e 20th there was a fiur:tuation of 5. l degrees, 
the hig-hest reached being 105.5, and the lowest 101.4. On 
April 22nd the blood cells were 3,424,000, and the temperature 
lOS.t. Th e average temperature for the three following days 
Was 106.3, and on the 29th, with the thermometer recording 
~5.3, the corpuscles had redltced in number · to 1,840,000. 
ro111 April 30th to May 9th the temperature remained be-
tween 104.6 and l!>2.5, at which date the corp.uscles had in-
~,reased to 2,osn,000. On May 9th, with a temperature of 
03A, this animal was placed on a tick-infested pasture. On 
~he 13th many ticks had become attached; temperature, 
03 0. On the 24th numerous ticks on her were found to be 
~t second moult. April 2:ith, temperature 99.8, corpuscles 
17
521',ooo; 27th, temperature 103.6, corpuscles 3,940,000; June 
t th, temperature 10] .6, corpuscles 4,80 ,0 O. Last tempera-
Ure taken (July 15th) showed 101.0 degrees. 
}yf No. 8 showed the fir:st decided ri e of temperature on 
10;rch 28th, viz: 105.2. O
u th e 29th, the temperature wa 
t .o, and the corpuscles 6,240,000. On the 30th the morning 
aelllperature showed 108.1 degrees, and in the evening 108.0, 
pttd there was decided h ccmoglobinuria. rrhe evening tein-
derature on the 31 t was 105.4. April 1st the tem perature 
~ r~Pped to 101.6, with the number of corpuscles reduced to 
0' 
20
,ooo. The temperature then gradually rose from 103.7, 
c~ 1 th e 2nd, .to 106.9 on the 6th, with the number of blood lf>t~ r tnaining about the same. From this date until the 
ar the temperature gradually decrea ed, with slight fluctu-
Plton, from 106.9 to 102.6. · Ou April 17th this animal wa 
beaced on the ticky pasture. On the 22nd her boold cells num-
___ r_e_d_S,840,000. n Avril 26th her temperature was 104.4; 
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l>ri tbe 29tb, 103.0, with corpuscles 4,640,000. Tne tempera· 
1ure on May 3rd was 103.6, aud there was observed 011 her a 
few ticks in molt. Ou May 6th the blood cells bad rncrcased 
to 5,600,000. On the 9th. the temperature was 106.0; on the 
11th 104.0, and ticks were found to be matured. On the 13th, 
temperature 104.0, corpuscles reduced to 2,%0,000; more t icks 
found on the animal. May 24th, t emperature 103.0, ticks ju 
the second molt; 25th, temperature 101. 7, corpuscles, 3, 760,000; 
27th, temperature 103.5, Gorpuscles 4,320,000. From this 
date the temperature kept between 104.6, on May 29th, and 
101.8, on June 6th. On June 17th, the temperature was 102.5, 
and the corpuscles 5,360,00 . Oa July 15th (last tempera· 
ture taken) the temperature stood at 102.2 cleg-rees. 
Jll.D.QlD OF DUIWNE - NOR'l' HERN STE ER ( ¥V/zite-Faced Steer)· 
Crottp o. ] - Animals V., X. and XI. 
ANivlAT-1 No. V. -'l'E11l'ERA'.1.'UU. J~ . 
~:~:; -1 ~..:.~ ..:.:_~:__ <.;O HPU:.!CL EB . --~·-l\~:__ --
lJaro b 15 . .. . 100 .4 101.8 ........ .. 
Mn1c3 16 . ... 11ll.O 102 .3 ......... . 
~~~~~ ~7 :::: rn~:~ l02 . l ' ".i,52o:OC0 Inocnl1led v.j b 5 C'. b lood frolll 
Ma roll 19 .... 100 2 102 .5 .. .. . . .. . . wll i te-Lced strnr . 
:Moroh :10 . .. 100.0 103.3 ........ .. 
l.1ftrclt 2L .... 100.5 102 .3 ......... . 
.tla c:.i 2~ .... 101.0 10~.5 ......... . 
)lurch .OJ ... . 100 .8 102.4 ......... . 
)fRrcb :14 .... 100.5 104 6 ........ .. 
) laic·J 26 ... . 102 . !i HJ5 .5 6,7:<0,000 
l1arch 26 .... 10'.t .5 104 .3 ......... . 
}Jareb 27.. .. 102. 103 . 2 ......... . 
Mn· ch 2 .... 1J2 .0 101.0 .... ..... . 
11.11cb 29 .... 100.6 102 .H 5,68u.ooo 
) ! nrch 30 .... 101.2 101.7 ........ . 
MHch 31... . 104 o 10.ui • • . .. .. .. 
!>,600.0 0 
__.... 
- ---
.April 1...... I 03. 105. 0 
.April 2 .. . .. . 103 . JOS.~ .. .. .. ... . 
April 3 . ... .. 101.6 103.3 ........ .. 
.Ap ·1l i ...... 101.0 lul.8 .. ...... .. 
April 5 ...... 100.5 J0.!.2 5,900,000 
April 6 ...... 100 3 104.3 ...... . .. . 
April 7 ...... 101.5 104 . l ... . ..... . 
April 102.2 107.0 5,440,000 
April !J ..... . 100 .7 102.9 ........ .. 
April 10 ..... 101. 103.4 .. .. . ... .. 
April 11 ..... 101.4 103 .0 ........ .. 
April 12 .. .. . llll.O 101.G 
Aptil 13 ..... 101.6 102.0 .......... 
l\~0, 0JO 
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ANIMAT_, No. V-TEMPER1TU&E-Conli111ted. 
A M. P JL. COlilPUSCLltS R~BKS. 
---- ----------- --·------·-·-
.A 189\), llil 14 ..... 101.3 103.0 ..... .... . 
/ri11 5 .... . 101.4 102.3 6,m;,orio lril 16 .. . . . lilI.8 ...... .. . . /tit 17 ..... 10! . l ........ .. 
.April 18..... l02.3 ........ . ll'll 19.. ... llH .6 ...... ... . 
A}lriJ 20 LOl.ri ........ .. P1·i!:11·· ··· 102.0 
.April :!2 . . • • . • •• . . .... . 
Apti\ 2 ... .. 102 .0 5, 184.000 I. . 3..... 10~. l ....... . .. Ag~i ~4 ..... 
-Ao1u 2i · · · · · ~ y s. :: ::: 
ay 6 1.f~v \) .... .. 
l:t1y l ... .. . At.:n~ .... .. 
1day 2' .... .. ar 2 .... .. 
&t:y ;~ ..... . !.fa~ 2(\" ·" 
"a:v 27 . . . . . . lOl. 3 
ltny 2 . .. .. . 101 . '3 
!.fey 2~· ..... 
!.fay 31 "' .. · · 
.Jllne a · · · · · · 
Juoe 6 .... .. 
Juo · · .. · · J11n e 8 ...... 
J e 11 llne 1 .. . , .. 
103 .8 
102. l 
10~.1 
10~.<! 
1U2.5 
102.0 
102 .5 
102.2 
104.0 
100.i 
102.8 
102 .8 
Hl2 .7 
102 .7 
102 2 
102.8 
102.0 
102.1 
101.!l 
101. 8 
6 080 OOLl 
6, S0"0,000 
6, 00,000 
Sent to tiok- iotes"ed pasture, 
Ticks on nuirusl. 
11 n. m., mntured ticks, and numer-
ous 11~ second molt. 
~ ... 
~---'----'---------------------
A DUL No. X. - TE\IPER.AT RE . 
IIATa. A. M. , P. K . J CORPUSCLES. 
1 - --- - -- -----lrarc~919. 
lt,rci 5.. .. JOO . 5 102 .0 
litarch 16 .... 100.0 10.2.6 
REYABXS. 
litarcb 17.. .. 100.0 101.8 ........ .. 
"'tcb l8 ... . 101.l) 6, 00,000 Inoculated with 5 cc. blood from ~arch Hl.. .. 99. 0 102 . 8 . . .. .. .. .. wbite-fuced steer. 
"'•rcb 20 .. . 99 .5 H12 .5 ........ .. ~'•ch ~ t .... 100 .4 102 .4 ........ .. 
lr''cb <>~ " .. 100 .0 103.0 ......... . 
ll''ch 2~ ·... 100 .0 103 .6 ......... . 
'"trcb 2_ . ... 100.li lOn.6 .... . .... . ~•rcb 26• ... 102.!:I 10! .8 6.400,000 ~:: }~~:~ ~~~ : g ::::· :::::. 
1'62'. 
ANtM • L No. x.-.- 1:_.E'dPER'ATURE".- Con-tiimecli 
================:;=:==::-=========::;;=====:=.:====::::-=='-"==========~ . 
D ATE. A . K . P . M. CO:UPUECLJ:S. llEMABK9'. 
- ---- -·-- --- -- -- -------------
1899 
Much 2-l .... 102.0 
March 29.... lOt .4 
March 30.... 104 . I 
Marcil 3l. ... 105.f\ 
April 1...... 104,. 2 
April 2 ..•.•. 10'..! .0 
April :i...... 100.U 
April 4 .• ..• . 101.5 
/ Avril fi .. •••. lOL.6 
April 6...... 102 .0 
.April 7 . ..... 101. 8 
.Ap1il 8 . ..... 100.0 
.April !I ...... 100.0 
Avril 10... . . IOt.:! 
April 11. .... 102 . 4 
April 12... .. 101.5 
April 13 ..•.. 102 .0 
April H . . . • . 10-.? .0 
April 15 . . . . . lOl.4 
April 16 . ••.. 
April 17 .... . 
April ~2 ... . 
105.4 
106 0 
lOri .2 
1116.2 
IO<i.8 
10-i.5 
102.5 
102 .5 
103 .2 
103 .4 
104 .2 
103.::! 
10~ .0 
103 .7 
JU5 .3 
104.4 
1oa.2 
101.3 
102 .9 
102 . 5 
April 26 . • • • . 103.2 
Ap1il 29 .. . . . 102.9 
M11y 3 . .. .• . 102 .5 
May 6..... . 103.6· 
May 9.... . 101.6 
May 11 , .... . 102. 4 
lfny 13 . . • . . 103 . l 
M" y 17.. .... 103 .2 
MAY u...... 101.8 
MAy 24...... 103 .2 
.M ny :.!5.. .... 102.6 
M1.y :l6 .. . . . 104.8 104 .9 
Mny 2i...... 10;; 4 106 . 0 
M11 y 28... .•. 103.-i 
May 211 . . .. .. 102.8 
M ay 31...... 10:! .2 
Ju Le 3... .. . 103 .0 
June 6...... 101.0 
Jna e 8... ... 101 .6· 
Jnoe 14 .... . . 101. 9 
.111 "817... . . . 102 .7 
July 1.. .. .. l (l l. l 
5,840 000 
l>,S60JOOO 
516130,000 
5;8~4,00(). 
<l,6411,000• 
6, li6,000 
6;240,000-· 
6;240,000· 
I ••• •• •••• • 
I ••. ..•• •• .• 
I··· ···· ··· j •• •••••••• 
I 
I • • ·••• • ••• 
Sent' to ti li\k-infested pa~lure-
Matured !io·ks . 
Mnlnre ticks, and num.e•ous nt 1: 0-
oud molt'. 
J_,_i1_y_1 __ 0_._._ .. _._·~~~~1 0_1_._o~-· .. __ ._ .. _ . .. _._. _·· --'-~~~~- ______________. 
/~ .. 
I 109• I 
IOT 
106 
/OS 
f ol( 
103 
IO!i! 17 t"\_-
lot 
/{}(] 
99 
I / # II 
I 
.. ., .. 
I/ 
/[\ 
I ' ) 
Z."' "" 
v 
' 
I 
\ I/ 
-V-r::-.t-=l.L - - --- -'k -
.... .. fl fl 
\ 
I ' 
\ ,_17 \l/ \I/ \ 
---- -~ 
~~•lr~J l---+--+--+--+~!--+--+--+---+~l--+--+--+---+~!--+---+--+---+~l--+--+--+--+--<1--.._....__,__.,--Ji--..__,__,___. 
I 000000 
7000000 
6 000000 - -~~ - -~- -~~ - - - - - •;.. 
6 000 ooo 
"00• 000 
3 000 ooc 
~ OOo Ooo 
I ooo ooo 
Dotted line above represents normal temperature; dotted line below represents normal nuower of 
blood corpuscles ; continuous lineR represent fluctuations of temp·erature, and blood corpuecles, after 
inocu lat1011. · 
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ANrnIAL No. XL-TEMPERATURE. 
DATE. REllARKS. 
--- ---
------·---
1899. 
March 15 ..•..•.. 102 .0 
·········· 
:Ma rch 16 .•••• ... 100.8 10~ . 4 ..... .. .. .. 
Jlf1u ch 17 .•.•.• .. 101.4 102. l .......... 
llfarcl1 JS . ..••. .. 101.11 7,280,000 
llhrch 19 ..•... .. 100.2 102. 0 .. ...... .. 
Jlf arcb 20 ....•... 100.2 103.7 .......... 
lfa1·ch 21. .••• J00.6 1P2.9 .......... 
Mureh 22 ...... :: 101.0 102.5 .......... 
March 23 . ... .... 101.5 103.ti .... ..... . 
llfareh 24 . .•.•... 101.6 105.4 .......... 
.l\In.reb 25 ........ lO•l 5 105.6 7,520,00t 
l\fareh 26 ........ 104 .9 105.5 .......... 
Mareb Z'f ••••• • • . 101.8 104.(\ .......... 
March..!~ .•• ... .. 103.2 104 1 
·········· Jlfarch 29 .•••••.. 103.8 105.2 .~.6~2,000 
llfar1 h 30 ........ 103.4 105.6 -.......... 
1\farch 31. • ••... . 10.5.!:? 105.7 
·········· Aptit 1. ......... 105.6 106.2 5.280,000 
April 2 .• ..... .. . 105.4 106. l .......... 
Apt•il 3 .• ••• , .... 103.8 lOa 4 
·········· April -t .......... 103.0 104.5 .......... 
April 5 .......... 103.0 104.4 5,120,000 
April 6 .•••.....• 101.0 104.2 
·········· 
-Anril 7 .......... lO'l,l 104 .~ .......... 
April 8 ...... . .. . 101.7 104 .0 4,720,0(!0 
April 9., •...... . 102 .8 103.8 .......... 
April 10 ........ 102.9 105.4 
·········· 
Apnl 11 •••••. .. 104 .1 101 .2 
·········· 
Apl'il 12 •.•••... 103.3 102 .6 4,880,000 
April 13 .. . ..... 102 . I 10-2 .8 ... ....... 
.April 14 ........ 102 .6 104.3 
······ ·· ·· 
April 15 ........ IO'U 103 .7 5,120,000 
April 16 .. ••.. .• W2 .:J ..... , .... 
April 17 ••• •.. .. 103.9 
·········· 
April 18 ••••••.. 103 .2 
····· ····· 
April 19 ••• ••... 104 .4 
········ ·· 
April 20 ••••••.. 103.2 .......... 
April 21 ••.•...• 104.0 .......... 
April 22 ........ 104 .6 5,040,00 I 
April 23 .••••... 104.8 .......... 
Auril 24 ..••.... 104 .0 
·········· 
April 25 ........ 1v:Ui .......... 
April 26 ••...... 103.0 .......... 
.April 27 ••• ••. .. 102.0 .......... 
April 28 •.•••.•• 10'2.4 .......... 
April 29 . ..... .. 103.3 5,600,000 
MJy ]. ......... .......... Sent to titk-infcstcd' pasture.-
May a ..... ..... 102 .6 .......... 
llfay 6 ••• ... .•.. 1(13 .8 
·········· l\fey 9 ....•...•. 103.0 .......... Ticks at first molt. 
Mey 11. ......... 103.5 .......... Tic!ts numerous nt first molti.1 May 13 .•....• .• . 103.5 .... ...... 
1\f oy J7 ....... ... 103.0 ...... .... dlllolr. 
Mny 22 ••.....••. 105.5 .......... Ti eke vtry uumeroUP at eecoll 8 prOll' 
1\l ay 24 .......... 103 .2 ..... ..... Gave bir1h to calf, which we 
llfay 25 .••••.•••. 101. 2 1,480,000 ably dead when born. 
May 26 •••.•..... 104.0 106 5 .......... 
J\Joy 27 .......... 105.0 5, 120,000 
Jllay 28 ....•••.•. 103.6 .......... 
-----
lli n.v 31 .•. . ••• .. . 102·8 .......... 
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ANDI AL No. XI.-TE~JPERATURE.- Conti1111td. 
DATE. A. M l'. M . COR l'l:fCU.!I REllARKS. 
---·--- - - -- --·-J 1899. 
JU116 I.......... lOl.S ........ .. 
Jl11Je 2.......... 10·2 6 ........ .. 
J une 3.... .... .. 102.8 ........ .. J:~: ~ .... ·..... IO'U ....... .. . 
Ju • • • • • .. • • • 103 .5 •... . .. . . 
Ju~~ 'l l ....... ... 103.4 ........ .. 
Jun ~.......... 1111.5 ........ .. 
Ju"~ ~7... ....... .. ... 
1 
5,360,000 
Ju1 ye 15""""" 101.8 .. : ... .. .. - '-·-·---~~~:? ____ ~:._4_1l_9_QO_O ___________ _ 
On March 18th five cubic centimeters of defibrinat.ed 
blood from the· immune Northern steer were injecte~ i:rrt<1 ~os. 5, 10 and 11. Their respective temperatures ( in the«'ll'-
der of the numbers given) were, the day of inoculatio11, 1-@L@. 
lOl.O and 101.6. The number of corpuscles per cubic m.illi-
llleter on the same day being, respectively, 7,520,000, 6, oo.oo• 
a~d 7,280,000. It may be stated that the temperatures just 
Rtven were taken in the morning, which are usually lower 
than those obtained in the evening. The first marked rise 
shown was by No. 5, on the 24th, with 104.6 degrees. Ort. 
March 25th the evening temperature was 105.5, blood. 
corpuscles 6, 720,000. From this date the :fluctuations ranged 
between 101.8 on April 4th, to 107.0 on April 8th. This la.t-
ter temperature may have been accidental, or due to some 
Other cause than the disease, as the morning temperature o.f 
;hat day was only 102. 2, the previous evening 104.1, and the 
0 llowing morning 100. 7. On the 10th the thermometer re-. ~or~ed 103.4 de2'rees, which was the highest temperature 
. uring two weeks preceding the animal's exposure to tb.e tick ~nfested pasture. On April 23rd the temperature stood at 0~.1, and on the following day (24th) the heifer was sent t<l 
Pasture. On March 29th the, corpuscles numbered 5,680,00 0~ ~d during the following eight counting , from April 1st ta 
th ay 6th, varied only from S, 184,000 to 6,800,000 which wai 
e last count made, and this was while the animal was at 
rasture. From April 24th to July 15th (last thermometec 
est) the temperature remained remarkably steady at an. a.-er-
ag-e of about 102.s, reaching only on one occa ion 104.@, ~l 
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ott another 103.8. The last temperature taken (July 1~) 
·showed ioz'.o. .On May 17th ticks were observed on tnis 
heifer; on the 24th they had matured, and there were a nutn= 
ber at second molt. 
The records of Nos. 10 and 11 show great similarity whett 
compared with that of number 5, which caQ be seen by refer· 
ence to aboTe tables. Only on one occasion did the tempera· 
ture of No. 10 reach 1 ~6.6 degrees, and at no time did the 
number of corpuscles get below 5,000,000. 
In the case of No. 11, this heifer's temperature only otl 
three occasions exceeded 106.0 degrees, viz: 106.2 on April 
1st, 106.1 on the 2nd, and 106.5 on May 26th (having givetl 
birth to a calf on the day previous), nor at any time did her 
corpuscles go below 4,700,000. On May ht she was sent to 
pasture and became infested with ticks, but w.as removed for 
special care after parturition, and on July 22 was again re· 
turn'ed to pasture.* 
Those animals in which the increase of temperature indi· 
cated a relapse after being exposed to the tick-infested pasture 
were considered not to have sufficiently regained their physi· 
cal strength before being exposed to ticks. Those which were 
in a· more robust state previous to their being exposed to ticks 
suffered little, if any, apparent inconvenience after being 
tick-infested. 
From the foregoing deductions, based upon the individual 
records of the two groups of animals, as well as on the gen· 
eral average of their temperature and blood-cell readings, we 
are justified, we think, in concluding that blood of the re· 
centiy immune steer was less virulent than that of the native, 
and that the results, so far as its immunizing proper~ies wen.t, 
were more satisfactory, in that it accomplished the purpose 111 
a s~orter space of time without inflicting such a severe type 
of the artificially produced fever. 
Further verification of this conclusion can be obtained bJ 
referring to the temperature and corpuscle-table of the two 
Hereford calves ( imported from Maryland), the record of su5• 
*It is not considered advisable to import cows that are expected to 
give birth to calves shortly after importation. 
•For temperature table of calf see page 184. 
~ept1bJe netter 1'10. o, mocuiatea later t aunng tne summer) 
and the temperature table of the one-month-old calf, with 
blood from the immune Northern steer. 
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HEREFORD BULL (Coria' ~ Duke, EC56b). 
[Sec Ill11stra tion ) 
.\. . N P. M COliPUSCLES 
------ ---1!!99 
.A.priJ 1:1 
Apri 11(" ' .. ' 
..\p. . ... . 
.A. r1; 16 . . . . . 
A~!il 117 .... . 
4 . 8 ... .. lr!I 19 .... . 
lP~ll 20 .. .. . 
r1 21 
.April ?~ • • • • • 
April 23" ' .. 
.April 2 " ... 
.\prn 11.~ · • • • · 
.\pri\ 2" · · · · · 
..\pru 2'7 · · · · 
.April 2 .. ·" 
.\pril 2 S .... · 
April 39 .... . ~Ry 0 ... .. 
ltta 1. ·" .. ltta~ 2· ·" .. 
lrfAy 3 .... .. 
ltt11y 4 ... .. 
ltt11 IS .... .. 
"A: 6.,.,,, 
ltay 7" " .. 
Ata 8•• .... lt.; 9 .. · - .. 
t.lay 10 ...... ~!•Y u .. '•. 
°'By . • • • • 
t.fRy }~ " .. . ~.:is::::: : 
lttRy 17., " .. 
t.fAy 18., .. .. 
ltay ~~ .... .. 
lttay 2 .... .. t.tay 2~" . .. ~riy 26" .... 
102 3 
103 0 
102 .2 
102 .3 
102 4 
l'.12 .5 
102 .8 
103 .5 
104.7 
103.1 
103 6 
104 .6 
103 .2 
102 .8 
104 .0 
103 .7 
105 .6 
104.4 
10:1.4 
103 .3 
103 5 
103 .5 
103.6 
103 6 
103.0 
103.5 
103.7 
1(13.0 
10'1 .3 
lOi>.8 
105.ll 
104 9 
10~ .2 
104 .2 I 
103 .0 I 
103 .2 
102 6 
104 4 
103 .ll 
102.9 
7,10.t,OOO 
. . . . . . . . . . InocnlatPd with 2! cc l •looi\ from 
1ecently immulliz~d aniwa'. 
3,200,000 
( 6.L0,000 
4,720,(QD 
~:::. 
~-------'-----------------~ 
•continued slightly above normal after thi date. 
int July 22d this animal was ent to tick-infe ted pasture and became 
ll'l~~~tcu With ticks, without th e production.of high fever, but the abnor-
Y large number of ticks caused a reduction of flesh. 
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~eptible heifer No. 6, in6cu1~ted later (during the summer) 
and the temperature table of the one-month-old calf, with 
blood from the immune Northern steer. 
HEREFORD BULL (Coria'~ Duke, EC561>) . 
[Sec Ill11stra tion ) 
D.LT1t. A. M: P. M COHPUSCLES J.EMABK~. 
---- --- ---1!!99 
!Pt!l I:l...... 102 3 
..\pr~ 1 }( .. • • • 103 0 
.J.Pl'll 16... . . 102. 2 
A pr I 17. .. .. 102. 3 
lril 18 . . . . . 102 4 l'!l 19.. .• . l'.12 .5 J.pp~ll 220. .. .. 102. 8 
• l 103 .5 
"Pril 2'>... . . . 104 . 7 
April 2S.... . 103 .1 
April " ... 
• . 24.. ... 103 6 
~Pr11 ~" to·• 6 
.\pti1 ". . . . . .. . 
J. 211 ... 103.2 
Pril 27 . 10·~ 8 
.April 2 .. "· :., . 
..\ptil 28 .. .. . 104 . 0 
.lp ·1 9.. ... 103.7 "1A~ 30., ... 105 .6 
lta' 1...... 104.4 :t.f8~ 2. .... . 103.4 },JA 3.,".. 103 .3 lt/ 4 • .. .. 103 5 At/ 5...... 103.5 
:t.t/ 6...... 103 .6 
:t.t,; i...... 103 6 
lilay 8..... . 103 .0 
:t.t,, 9.. ... . 103.5 
t.t8 JO ...... 103 .7 l[.,; ~~ .. . .. lfi3.0 
llay ..... 104.3 
),hy 14 .. .. . lOi>.8 
lly 15...... IOr"~ 
'1ay 16...... 104 9 
},fftJ 17 ..... . JOL2 
l!Ay }~·· ···· 104.~ I 
\lay 20.. .... 
103.0 I 
'1ay 24 .... •. 103 .2 
t.!11y 2- ... .. 102 6 
~··y 26·1.,.... 104 4 
l.t .. 103 .fl 
1.10~ . ooo 
. . . . . . . . . . Inocnlatf'.d with 2! cc hloo<l from 
. • . . . . • • . . 1ecently immu1.Jiz ~d aoiiua'. 
3,200,000 
( 640,000 
4,720,rnO 
~:::. 10:.l.9 
~--------'------------------
"Continued slightly above normal after this date. 
int ,July 22d this animal was sent to tick-infe ted pasture and became 
ll:t~~~teu with tick , without the production of hig h fever, but the abnor-
y large number of ticks caused a reduction of fl e b. 
1899. 
April 13 .... . 
April 14 ... .. 
April lfi .... . 
April 16 .... . 
Ap1il 17 ... , . 
April 18 .... . 
April 19 .... . 
April 20 . . .. . 
April 21 ... .. 
April 22 .. . . . 
Aptil 23 .... . 
April 24 .... . 
A(.>r,12'1 .... . 
April 26 ... . 
Ap1il 27 .... . 
April 2>! .... . 
_j_f.Jlil 29 .. .. 
April 30 .... . 
M»y 1 .... . 
Mny 2 .... .. 
May 3 ..... . 
May 4 ••••• . 
M~y 5 .... .. 
May 6 .. .. 
May 7 .... .. 
Mny 8 ..... . 
MAy 9 ... .. 
Mny 10 .... .. 
May 11. ... .. 
May 12 ..... . 
May 14 .... .. 
Mny 15 .... .. 
May 16 ..... . 
?thy 17 .... .. 
Mfty 18 .•••• . 
May 19 . .... . 
Mny 20 .•.••. 
May 24 . ... .. 
Mey 25 .... .. 
May 211 •••••. 
May ~9 ...... 
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HEREFORD HEIFFER (Gold n~11 °, 86567). 
[ ee ll/11atrntio11.] 
A.. M P . M CORPUSCLES 
•• '· ·· 
102.3 
lll3 .0 
to,6rn,ooo 
1,200,1·00 
6,240,000 
8,:120.000 
R ' MARKS, 
___ _:_ ______ _ 
IooC\l'ated with 2t cc. Llood troin 
1 ecently immunized animal. 
102 .2 
102.3 
101!.4 
102.5 
102. H 
103.5 
1(1! . 7 
103 . l 
103.6 
104 . IS 
103.2 
102 .8 
10'1 .0 
103 .7 
105.6 
104 .4 
103.4 
103 .3 
10:1.5 
103.5 
10-J.8 
102. 5 
103.2 
10:4 . :! 
t03. 5 
10:! .8 
102.7 
1113 .0 
102.M 
102.6 
102 .2 
101.8 
102.6 
103 0 
102 .2 
102 .5 
103 .6 
101.8 : : : : : : : : : : A£b r tbi~ date temperature re-
ml\inPcl normnl. ____.. 
· •111al But, although the blood from a recently immune ant 
undoubtedly gave more gratifying results than that from tb: 
native when similar quantities were used, there is no reas~ii 
why the native blood should not succeed admirably if used 1 
smaller do~es. In fact it would be impracticable, if not alt: 
gether impossible, when preventive inoculation against 'fe"a 
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fever becomes generally adopted, to be able to procure blood. 
from recently immune animals to meet the demand. T4e 
titne is bound to come, and that at no distant period, when 
~his preventive measure will be daily put into operatio.n, and 
lnstead of having to depend upon Experiment Stations to sup-
ply the blood or undertake the operation it will be acco~­
~lisbed bv the local veterinary practitioner, or, perhaps, the 
intelligent stt>ckowner himself. 
Consequently blood from native animals will be much 
tnore available, and with which success can be achieved, pro-
vided the dose to be inoculated is properly regulated. 
That smaller doses of native blood will succeed satisfac· 
torilv in bringing about the desired end will be seen by refer-
ence to the appended table, submitted by Mr. J. T. Bryant, 
Calhoun, La., which shows the record of the temperatures of 
two Hereford year lings ( imported by him from Iowa) wh.j.ch 
Were inoculated with two cubic centimeters of blood from a 
J, T. BRYANT'S RECORD OF TEMPER.iTURE OF IMPORTED HERE-
FORD YEARLINGS. 
ll!ood of Native Year:iog U:1ed. Inocnl11ted May 26th, 1899. Do~P, 2 cc. 
Firdt · Tt mpemture Taken !\fay 2!1tb, 4 P. M. 
--DATE. MORNING l EV.ENING 
1rfBu11:=--·--- --- - - - --
~ ay 29 . .•. ,,, .• , .. .. . 104.U 
May so........... 102 .5 104 .5 
Juay 31........... 103 .0 l'l4 .0 
Ju~~ ~....... ... 103.0 104.0 
J 2.......... J0! .6 106 0 
June 3.......... 104 5 105 0 
• ~ne 4 .• . .. . . . . . . . . . . 105 .fi 
JUUne 5......... 104.5 106 6 Ile 6 03 10 0 Ju • • • • • .. • • . 1 2 l . 
J ne 7...... .... 10~ . o 103 .0 
J:ne 8 .. ........ 1P2 .2 102.6 
June 9 .. .. ... .. . 102.0 102 3 
June 10.... ... .. . 102 .8 102 .0 
Jnllelt .. ........ 102 .0 1050 Ju~: g.......... 104.0 ..... 
June 
14 
. . . . . . .. .. 103 .0 103 .0 
Ju ... •• .. .. 102.2 102 .4 ~ ·•·····• ·· 102 0 102 .0 
--=--- MOR~l:l_:NING. 
Heifer-
M11y 29 . •• •••. • . . . • •... 
:\lay 30 .•.••. . •... 
M"y 31 .......•... 
June 1 ......... . 
June 2 ... ...... . 
Ju11e 3 ......... . 
102 0 
101.6 
102.0 
10!.6 
101 .6 
June 4 •• • •• • • • • . .. ... 
June 5 ......... . 
June 6 ......... . 
June 7 . ....... .. 
Ju1.e 8 ....... .. . 
Jnne 9 ...... ... . 
June 10 ......... . 
Jnue 11 ........ . . 
June l~ ••....... . 
June 13 . ...... . .. 
June 14 ........ .. 
June 14 .. ... . ... . 
102 .0 
10~.6 
101.2 
103 .2 
103 6 
103.6 
105 . l 
103 2 
103 .0 
103 I! 
102 .0 
105.0' 
104.6 
105.6 
1011.Z 
104.0 
105 6 
103.6 
103.6 
10~.ll 
103.2 
105.2 
103.5 
104.4 
101.u 
104 0 
103 .5 
10~.t 
lo "Rt!d urine (f\lmoot bluod); gnYe bimuriate quioin .. , 5 gr. doses, until fover 
'Vertd. 
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native yearling,~ud passed through the fever, although the 
bull had the fever in an acute form, having a temperature of 
106.6, accompanied by bloody urine. It may be here stated. 
that Mr. Bryant had made two previous inoculations which 
failed to give any reaction whatever. This was due either to 
the blood being inactive, it having been shipped from Texas, 
or to an insufficient quantity. It will be seen, however, by a 
glance at the table, that after the third inoculation (with 2 cc. 
of native blood) the animals showed typical febrile reaction, 
and recovered satisfactorily. 
TECHNIQUE OF THE OPERATION. 
The animal from which blood is to be drawn is secured 
either by casting and tying, or by placing in stocks or travis. 
The hair is then clipped or shaved closely for three or four 
inches over the jugular vein, about half way up the neck. 
The part is then thoroughly disinfected by saturation with a 
5 per cent. aqueous solution of pure carbolic acid or creolin. 
A piece of small rope (about one-quarter inch) is tied tightlY 
around the base of the neck, so as to raise the vein by check· 
ing the flow of blood in it. The instruments and other 
requisites used are a small trocar and canula, a hypodermic 
syringe and needle, a small glass vessel, a small, sharp· 
pointed lancet or knife, a 5 per cent. aqueous solution of pure 
carbolic 11.cid or creolin, and some cooled boiled water. Be for<> 
being used all instruments, etc., should be thoroughly disin· 
fccted or rendered sterile with the antiseptic solution, and the 
vessel, trocar and can•tla, and syringe and needle should be 
rinsed out with the boiled water. When everythit.12' 1s• in 
readiness a small incision is made through the disinfected 
skin, over the jugular vein, with the lancet. The trocar and 
~anula is then inserted through the incision into the vein, 
and ' directed upwards toward the head. The trocar is no« 
withdrawn and the blood allowed to escape through the 
canula into the glass vessel. When sufficient has been ob· 
tained the canula is withdrawn and the rope loosed from the 
neck, when the flow of blood will cease. 
The blood in the vessel is then stirred slowly with a thin 
glass rod, which has also been sterilized, until all of the 
171 
fibrin rollects on it and is withdrawn; it is then taken up 
into the syringe, and is ready for use. 
m 
.:, ·ne 
.y, ~ 1 
I. Hypodermic Syringe. 
a. Piston. 
b. Screw r gu lator. 
d. Plunger. 
e. Cap. 
f. Needle. 
v 
.N 
II. Lancet. 
Ill. Gia s Yes el and rod. 
IV. 'l'rocar in po itiou in ca .. 
nula. 
V. Troc11r ~eparate . : 
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The animal to be inoculated is prepared by clipping- the 
hair from off a portion of skin about the size of the hand, be· 
hind the shoulder blade, about half way up the chest, and is 
disinfected as in the previoui case. The skin is then drawrt 
-0ut between the thumb and forefinger, and an in~isiou made 
through it with !he lancet to allow easy 'a_ccess of the hypo· 
dermic needle. The syringe is now attached to the needle, 
and the quantity of blood injected underneath the skin. 
There will most likely be a small enlargement due to the blood 
<:ollecting in a little sac. To has ten absorption it is well to 
pa~s the hand over the part a time or two to scatter the fluid. 
' The m~thod of recording the temperatur~3 ( w:1ich can be 
-0btained per rectum or vagina, by ineans of the ordinary 
dinical thermometer) can be seen by referring to. the tables of 
temperatures of the different animals. · 
o· 
0 OIO cf' 0 - ~ 
- b ~ 0 ( ~ A 
- 0 0 - Ou -p ,o 
0 0 0 0 !> 
- b 0 
c ~ 0 • 0 0 00 
-
0 0 
0 
•• 
•• 0 'eo ) 
-
6 
" 
0 It 0 
o ~o 0 ~ 
-A- .. 
( 0 ~ 
u 
n 
0 
-0 v u c 
. A 
I 
Dr11wn from photomicrograph of blood in the coun tin ~ appn.ratu:~ 
Magnified about 145 times. (1) represents blood of an im al witb 'f~:JC al 
fever; corpuscles reduced to minimum number; (2) represent uoinl 
blooo. fo aetual size th squares 11re 1-20 mm. 
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'l'ICKS AS ~ S<J U RCE OF BLOO D FOR INOC U LATING 
CATTLE TO P)lODUCE IMMU NITY. 
(BY W . R. DODSON. ) 
Introda!:tory. 
. Whatever 'may be said of the success of the method of 
inoculating animals with the blood of native cattle or of re-
cently immunized animals for tite purpose of es tablishing im-
ltlunity from Texas fever, imp1ovement in at least two fea-
tures of. the method is very des irable. 
First- We want a better and easier method of securing 
and transporting inoculative material. 
Second- We want a virus still less severe than that ob-
tained from the recent ly immunized animal, if ~ve can-get it, 
a.ud .at the same time not lessen th e degree of immunity estab-
lished by the inoculation process. 
It was with these two objects in view that we began the 
e};:periments presently to be described. 
I t may now be s tated without any fear of s·1ccessful con-
tradiction, that the Southern bovine, which is annually in-~ested with the cattle ticks .(Boop!ti'lus bovis) carries in its 
lood at a ll time~ the microbic organism of T exas fever, 
"-'hich when introduced into the blood of a susceptible animal 
"-'ill produce the virulent disease. This is an anomalous fact, 
and one that we are slow to accept until an abundance of in-
controvertible evidence is brought to its support. The work 
of Smith and Kilborne, of the National Department of Agri-
~ltlture , verified by t he work of this and other Experiment 
.:lt t ' a tons 1n numerous cases, should leave no shadow of doubt ~ t?e truth of t his matter. Probably no analogous case can 
th Ctted where a disease-producing organism normally lives in 
e body of the host specie1>, leaving the host in a state of ~erfec t health, but producing a virulent disease when passed ~n.to. the body of the same species from another geographical 
ection. 
th . Most infectious diseases that are well understood have as 
b etr specific cause minute forms of vegetable life known as 
f acteria, but Texas fever of cattle is caused by one of the low 
orltls of animal life belonging to the group Protozoa. 
114, 
These little animals are extremely minute in size and catl 
live within the red blood corpuscle. 
When the tick extracts the blood from the animal to 
which it is attached, the organism of Texas fever accompanies. 
the blood, and the ticks coming from the .eggs of this tick are 
capable of transmitting the disease when they become at· 
tached to a susceptible animal. Since we have not been able 
to find a convenient way of preparing the immunizing blood 
for transportation purposes, we thought it worth while to try 
some inoculations with blood taken from ticks that had just. 
become fully inflated from an animal that was immune frortl 
Texas fever. If they should prove to furnish satisfactory ma· 
terial for inoculation purposes, the tick itself would be a con· 
venien.t capsule in which to transport the blood to points. 
where immunized animals were not readily accessib.Je. Since 
the adult ticks may be kept for several days before they begin 
to lay eggs, they could be sh ipped to distant points without. 
having the blood lose its virulence. 
INOCULA'rION OF 'rICK BLOOD, CASE NO. 1. 
. The following table gives the record of temperature and 
number of blood corpuscles per cube millimeter of an animal 
that was inoculated with the material obtained from thre~ 
large cattle ticks, taken from native cattle just at the stage 0 
maturity and full inflation. The ticks were washed externallY 
with a solution of bichloride of mercury, one to one thom1andd 
then washed in boiled water, mashed in a mortar that ha 
been sterilized, a few cube centimeters of boiled water added, 
and the fluid portion then drawn off and inocul ated subcl.!· 
taneou,.ly into the animal. The object in washing the ti~k~ 
was to prevent the possibility of blood poisoning from the 111 
troduction of bacteria adberen t to the surface of the tick. t 
The animal had been previously used for an experimell 
reported in Bulletin No. 56 of this Station, in which it was 
shown that dog ticks, deer ticks, etc., other than cattle ticl'S' 
T . b Jie"e would not produce exas fever. There 1s no reason to e. d 
the previous experiments would vitiate the results obtaiue 
from the present experiment. 
111
• 
The animal was 111oculated on September 17, but the te 
17t' 
peratures are given for several days previous to show the· 
normal. During the month of August the temperature did-
not go above 102.4 degrees. 'l'he animal was a two-year-old. 
s · eer; grade-Shorthorn. 
TEMPEUATURE. 
D.!.TE A M . p M D.l.TI'.. A. M. P. J\f, 
--------
8eptet1.>b r ? lf\l . ;, 101 .3 O·i·ober 16 . .... .. lOl. S lS e pt~ tu h~r 4: : : : . JOU 0 101.3 !ocir, b ,1· l t! ... ..• . 102 . 1 
Sep•en1b >r h . .... lllll .O llll. \) Oct••b dr 19 ....... 1(12 .1 
Septem • er \) ..... 1ot. r, 10!. 5 Octnb r 21 ....... IOL.6 
Sfp•ern li •r U .. ... l•>l .1 102.3 o .. tob -r 22 ••••... 102 .4 
Sqi•em••er 13 . ... 101.l:i JUl 2 joci·"ber ~~ .. . . ... lOt.O· 
Septe111 her J.! .... 101.8 10:.! .4 1oci ob·r 2~ .•. . . .. 101.5-~e(Jt•mb ~ r 15 ..... 101.3 ,0.:11.b er .:!6 •••.. . . .-:. .. . 102.1 
?pten1 b -r 1" 101.tl 102. 7 ( llecem ber 3 ...... 102.2 ~~1••e1nh. r 17::::: lul.8 10~ .4 t Oeci.mber 4 .... 101.6 · 
s"'e1tmh· rl 8 .... 102 5 iuecenib ·r 5 . . .. . 102 .0 
lS epte m her l\J . .... 101.0 D- ce111 bl-r 7 . .. .. 101.9 
8•Pt11ub r 20 .... 103 0 ' Uecember \) ..... 9J.8 · 
8
ep·emb ,. 21. ... . 101.8 lU!.O D~c· mber 11 ..... ;02.1 
ept•n1 b"r 2 ~ .... . 10l .6 102 .1 Dec.;m ber 12 . . .. 102.4. 
S Pt m 1-ier 2.1. .... 101.4 102.0 l lJe<'elllb •r 16 ...... 102.7 s~1>t~111 be1· 21 10 [.!) 10.J..O D c3mher 19 ..... 10:1 . ]! l:l ..... 
epter.n b . ,. "'5 lOl 6 ! I •ec1·m b ·1· 20 .. .•. lU0.1! s - ..... 
s"Ptemhe1· 26 .. .. . 101.0 1"2.0 D~cfmber 21 . ... . 103.5 
8 
6Pt•mbe .. 27 . .•. 101.0 102.8 ID cember 2! . .... 103 .6-
sep1e1t.ber 28 ... . 100.3 l>, ce01 ber 23 . ... . 103 4 
8ePttin:.b -r 2~1 . .... 100 .2 100 .8 l>etem h.,r ~;, ... .. 102 3 
oer .. lllb1I'30 . .... 102 .8 Deccu.b 0 r 26 . .... . . .. 106.0 
(JC O\itr 1 ........ JG2.6 Ueca111 her 28 . ..... llll .8 
0 otoher 2 . . . ..... lOl.2 Ddcem ber 29 ..... 102 .0 
C'\·b •r 4 101 3 Ddceu1 her 30 ..... 102.4 0 t - ....... 
0 cob ·r 5 •.•..• . 100 6 10-l.6 Decemb-r 3 l . •.• . 100.2 
C'ob r 6 103.7 Oc1 ·· · ·•· · 1899. 
·ob r 7 102.2 103.4 Octobe · · · · · · · lOL.6 JrnnRry l. ...... 10:3.2 Ocit b r 8 .. .. .. . 
Oct"i er 10 ... . .. 100 9 102 .7 J ·1u uiiry 2 ... .... 101.2 
01er ll 1()3 4 JllDU•H',V 3 .. : .... 101) .6 Oc b · · · ·• .. o er I<! 10~ . 2 J.LOllHIY 7 ..... . . 102 .2 Oct b ....... J 0 e1· 13 102 0 J dDllRIY 11 . ... •.. 100.0 Oc h · . ..... 
-..'.'.:.::.!' lii . . .. . .. ]II). 7 
•A.i..i mnl 1nocu lut ed wl1h tick pulp. 
i'A.01m11I incc :ilnted with 10- 15cc. of blood from cnlf with fever. 
The following is the record of the number of blood cor• 
Puscles per cube mi'llimeter: 
September 24th ... .............. . . .. . . 6, 176,000 
October 3rd . .... .. . .... . .. . .. . ....... 5,664,000 
October 5th .......................... 3, 936,000 
176 
October 9th . ...... ... ............. ... 5,444,000 
January 3rd (1899) ................... 5, 184,000 
April 1st ........................ · .. , .. 6,000,000 
It will be noted that the temperature becameconsiderablJ 
elevated one week after the injection, but again returned to 
normal, and again fifteen days after the injection the temper· 
ature came up and remained above normal for a week. 104.6 
was tbe highest recorded. At the time of the highest tem-
perature the number of blood corpuscles was diminished bY 
about one-third. There was good evidence that the animal 
had had a mild form of the disease, but we were not sure of 
it beyond the possibilitv of a doubt. In order to settle th.e 
matter, and to test the immunity, on December 3rd, the a.nt· 
mal received a hvpodermic injection of about fifteen ccs. of 
defibrinated blood from an animal that was just re.covering 
from a more decided case of Texas fever. By referring to the 
table it will be noted that there was very slight ·reacti
0
•
11 
from this inoculation, but not as much as from the first. 'I'h.
117 
occurred about two weeks after the inoculation, whereas 
111 
all oth er cases, where we used the blood, there was a reactio: 
in one week. On December 26th the temperature 1s recorde 
as 106, but this is probably a mistaken record, as the nextda1 
it was normal and remained so. 
The subsequent use of this animal's blood for transmit• 
ting the fever proved beyond doubt that it had the diseasB· 
In the · early spring the animal was placed on pas· 
ture and became heavily infe ted with ticks, and has sillce 
matured everal generation without any evidence of discolll· 
fort or unusual high temperature. The blood corpuscles ha": 
been counted quite a number of times during the summer, 
3111 
there is every evidence that the animal is now immune frolll 
T exas fever. 
Since th e most decided red uction of blood corpuscles cot; 
responded with the highest temperature about.two weeks af~e 
inoculation, we think we are justified in concluding that \ 1e 
animal was given the mild disease by the injection of t 
blood obtained from the ticks. 'oil 
c_ Of course we can not ~ay whether the second inoculatl t 
w uld haYe gi\·en much stronger reaction without tlle firS' 
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but we have no other record in which th e blood inoculation 
~ave such a feeble reaction. Whether the second inoculation 
!~creased the degree of immunity we can not say. At all 
events we could well afford to make both inoculations if the 
results would uniformly be as satisfactory. It must be re-
llletnbered that only three ticks were used. 
INOCULA'.rTON OF TICK BLOOD, CASE NO . 2. 
'I'his animal was a 2-year-old s teer, grade Shorthorn. 
During the month of August, previous to inoculation, the 
teniperature never reg-istered above 102.S. On August 29th 
several ticks from native cattle were washed as described in 
t~e previous case, mashed, and the fluid content mixed with a 
little boiled water and injected under the skin just behind the 
shoulder. It will be seen from the tables that th e tempera-
ture was quite high the two following days, but returned to 
normal on the fourth day. Very little fever is shown th ere-
a.fter for quite a period, and on September 17th, the usual pe-
riod of incubation having passed and the blood corpuscles and 
teniperature not indicating- the fever, we were of the opinion !~at enough bichloride had· been left in the mortar and on the 
t~cks to interfere with the development of the organism, and 
t' at the animal would not have the fever from this inocula-
10~· As we had just inoculated the animal prev iously de-
:cri.bed, instead of repeating the same experiment here we 
ecided to use tick blood from ticks that had been frozen for 
Several hours. Several ticks were placed in water in a tube ~nd kept the tube in ice and salt. The temperature registered 
/the thermometer,placed beside the ticks, was about 12 below 
sreezing. The ticks were maintained at this temperature for 
:ven hours. When th ey were taken out and thawed they 
v'ere ~ till alive. They were th en washed, mashed as in pre-
Q~~us c.ases, and inj ec ted under the slnn ot the animal. The 
Qf~ect in freez ing the ticks is dcscri b.:!d under the discus3ion 
the next case. 
b t 'I'he number of blood corpuscles soon began to diminish, {)~ there was no decided elevation of t emperature exce pt for 
tie day, just a week after th e second inoculation, ab:>Ut the 
Ille You would expect an eleva tion if the second in culation 
178 
TE \f PERA'rURER. 
DATE. A.. M P. M DATE. A.. M 
------
-------
- ----
------
- -
I 103.0 
August 2 ............ 102 .0 Octr.ber ~l. .......... . 100 5 
August n ....... .. . . . 101.4 I Octo l.J r 4 .... •...... 101.1 
l()U .7 
August 12 . .... . .• . .. 1<1-l s I October 5 .... 101.3 1113.~ 
Augu-t 15 ••••••.•..•. 102 4 I Oc ober 6 ......•••.. 100 1 103.0 
August 20 ....... •••• . 101. Ocl ob ~r 7 ••••••••••• 100 .5 
103.4 
August. 23 •••.•.•••.•. 102.4 October 8 .......•... . 102.2 
102.6 
August 27 .••.•.•••.•. 101.6 Oct< ber 9 ....... .. •.. 100 .8 
103 .0 
August 30 •....••.• . . 102.0 105.8 OctdJer JO .•••• ••••••• 101.1 
lO'J. 7 
August 31 ••. ..•.•• ••. 104- .8 105 0 Octc.b ~r 11 .. .... ..... . 
]04.0 
eeptombn 1. ..... ... 102 .5 103.5 •o~tober 12 .•.•..••.•. 
102.8 
September 2 ....... .. 102. 0 102 . l Oat• ber 13 .•.... ...... 
103.2' 
Seplembu 3 ......... 101.7 102.6 October 15 ••••. .. ...•. 
11.'3.3 
September 4 ......... 103 7 October 17 ............ 
103.2 
September 5 ......... 102 . l Octob r 18 ............ 
104 .1 
l:leptemb~r 6 ......... 101 .9 103 9 Oct1•b · r 19 ............ 
103 0 
September 7 . ...... .. !Ul.8 102 .0 0 ·tohfr 21 .. ..•...•... 
104.0 
.S•pteru bH 8 . ........ 1ro.6 102 .8 Oct• ·her 22 .•.••....••. 
105.6 
Sept~mber 9 ...... .. . 100 .d 103 0 Oct' bn 23 ........ .... 
105.2 
:September 10 .. •••.••. 101. l 103 .0 Oct< ber 24 .••••••••.• • 
104 .0 
September 11. ••.• ..•. 101 .5 Octobn 25 . . ..• . ... .. . lOL.8 ios:s 
.l:)ept•m ber 12 .•••.•••. 101.fi 102 .5 Oct0ber 26 . .•. •.•.. ... 103 .2 
Septembn 13 .• ..• •... 101.5 101 5 I tO ·tnber 27 ........... 10:1.2 
105.11 
September 14 .• . ...... 101. 7 102.0 October 28 .• •••..•.••. 102.6 
103.5 
..Sept.em her 15 ...•.•.•. 101 2 October 29 .••... : .•... lOL. 8 
101.G 
:.September 16 ... ...... 101.0 1(12 6 October 30 ••.•.. ...•.. 101.0 
102.3 
.S eptember 17 .......•. 101.l 102 .3 Octobel' 3l . ..... ... . .. 101.3 
101.6 
Septem her 18 •. •.• .. .. 103 .2 November 1. ..... .... 
102.6 
:Septtimber l!l ......••. 101 .0 November 2 .......... 
10\l.6 
September 20 ..... . ... 102 .5 :!o.ov.inber 3 ......... . 
](}'2 .0 
September 21. ..... .. . 101 .4 103.0 N1,ve111ber 4 .....•..•. 
102.4 
Septe(lJ b er 22 .... ••... 100.6 103 3 Nov mb 9r 6 .... ...... 100 8 
iu1.8 
:Sept em her 23 ......... 101.3 10 -~.o I Noveruber 7 .......... 
102.0 
fleptem ber 24 .•...•. .. 100 3 103 0 November 8 .. .. ..... . 
102.7 
Septem bn 25 ........ . 104 0 j November fJ ...... .... 102 .0
 
Sept• mber 26 .. ..... .. lll I. 2 102 . ~ Nov~mbAr 10 .•........ 
102 6 
~epteu.J b~ r 27 .... . .... 100.4 JOZ.O Nov•mbar 11 .... .•.. •. 
102 .0 
Septeu. lP r 28 · · · · · · •.. 100.0 N .. v•mter 14 . ...•... . . 
102.5 
Sf pteru ber 29 . . . .. 98.0 101.:l November 16 .•.••..... 
10~ . 3 
SeplPmb~r 30 .. ....... 1113 .5 r,, vem ber 17 ......... . 
102.4' 
-Octl•ber l ... .. ...... 101.3 11'3 r> November 18 . . •• •••.• 
101.5 
OctohAr 2 ...... .. .... 101.r, NrwPmb 0 r20 
. .. . 101 0 
..... ~
*One ti..:k was fo nnd on the nuimnl. 
t l'ick above referiecl to, runtured. 
··· ·· .... 
Number o.f Blood Corpuscles per c. m. m. 
August 31 .... . ................ . ..... 8,800,000 
September 7 ............... .. ......... ,688,000 
September 24 ................... . .. ... 7,320,000 
-October 1 ............ ... ... . ...... . .. 5,472,000 
October 5 ..................... .. .. . .. 5,568,000 
October 8 . ...... .. ....... . ........... 4, 704, 000 
October 31. ..... . .................... 4,032,000 
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'Was to be effectual. On October 12th one tick was· found on ·: 
the animal, but there were probably no more, as we kept a 
close watch and exam:ned the animal carefully. ou·r 'other . 
. experiments indicate that one or two or even several ticks will 
~ot give a -prenounced case 0£ the fever and thereby produce . 
1111tnunity, so we are probably safe in saying that the fever 
t~at follows later wa:s due mostly to the inoculation of· the 
hck blood, though it may have been intensified by the tick 
that became attached to the animal. 
. Since we found that in a second case of inoculating the 
t~ck blood from frozen ticks, at the same degree, for the same 
t1tne, did not give the fever, it is probable that this animal 
c?ntracted the fever from the first inoculation; that the pc-
ttod of incubation was very much prolonged. However, thi:s 
11latter must be pursued further in experiment before we cat1. 
arrive at any pof:itive cot1.clusions. It would seem from these 
results that a large numb~r of ticks gave a more severe form 
of the disease that1. did a few ticks, but even then the disease 
did not reach an acute stage. It is to be regretted that this 
case was not free from complications like the first. 
INOCULATION OF 'l'ICK BLOOD-CASE NO. 3. 
. This animal was a 2-yea~-old steer, scrub stock. He was 
inoculated with the blood from several adult female ticks, 
~btained, as previously described, after the ticks had been 
rozen for seven hours at a temperature ranging from ten to 
twelve degrees centigrade, below zero. After the ticks thawed 
out they were still alive. The animal into which the blood 
~f these ticks was inoculated showed no evidence of Texas 
ever eighteen days after the inoculation, and it was thought 
no fever would result. The animal was then inoculated with 
the blood from a native cow, and one week later developed a f00d c.ase of Texas fever. While we were possibly a litt1e 
11 asty in concluding that there would be no fever from the 
rst inoculation, we can say that the normal time elapsed ~fter the second inoculatiot1. before the fever developed, and ~tis probable that the fever organism was killed by the freez-
~ng. If upon further investigation this is found to be true, 
lt tnay have a double importance in that it may offer some 
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suggestions in reg-ard to determining or modifying the quar-
antine line, and.in the use of inoculative material in Northern 
districts preparatory to shipment to the South. 
'l'EMPERATURE. 
. .... .............. 
DATS:. A. M . P J\f, DATE . A. J\I , 1'. JI(. 
- - ----- --
- ----
Augn.qt 2... ..... . . .. .. ... 102 .3 Septenib· r 27 ...... .. 102 .8 JO! .O 
Au~nst 5.. ... . ...... .. .. . lfl:&.O September 28 ........ 102.4 .... 7. 
A " 101 8 " b 9 lOll 6 JOt. ugust .,,. • .. . .. .. . , e:item er:! . . .. .. .. 104 5 
August, 12 . .. .. . : ..... .... . 103 .0 St1pt~mber 30 ..... .. 102 .5 , 
1) 03 10& .-s AuRu•t :,, .......... . 101.6 .. . .. October 1 .. . .. . ... 1 .5 103 .~ 
An,1tus t 15... .. .... . .. .. . .. 102 .4 October 2 ......... . 103 .0 104 .1> 
AugnAt :.10............ .. .. . 101 6 October 3 .. .. .. .. . . 102 0 JQ'J.i 
Augu~t 2!L.... .... .. . . ... . 102 .0 Qr, tc·bdr 4 .... ........ 104 .2 105 .o 
August 27............ .. . .. 101 4 October 5.. .. .. . .... 103 7 104.s 
August 30....... i00 .5 102 .7 0 Jt ber 6 .......... . 102 .2 io:i .9 
August 3l....... . ... . 101.8 102 3 Octobn 7........... 104 .0 104 .4. 
Septeml1er 1......... lOt.5 lOl O October 8........... 10/L l lM·' 
September 2 . .. . .... . 101.6 lOi .o Octt ber 9 ....... . . . 103 . ~ 106 .z 
September 3 ......... 101.6 102 .5 Octoher 10 ........... 105 .6 101 _&· 
September 4...... .. . .. ... 102 .8 Octcber 11. .......... 102 .2 04 O' 
September 5 ......... 101 6 .. ... October 12 . .......... 101 .6 ~01 :o 
September 6 ... .. .... 101.5 10'1. 0 Oct«b i· 13 .......... 102.9 "",.. 
S 0 
Iv .. ·' 
eptember 7 ......... 100.8 lOL.3 ctober 14 .. .... ..... .. ... 103.l 
8eptember 8 ......... 100 .5 102 .3 Octob -r 16... . ....... . . · · · 103.S 
September 9 ......... JOO . I> 102 .3 Oct,,ber 17 .......... . .... · 103.& 
Septemb ~r 10 .•.•.... , 100 .8 10!.6 October 18 . .•.. .• •.. . 102 .1 104 .o 
September 11......... 100 .8 .. . .. Octob•r l!J .. .. .. .. .. 100.8 98 .6 
September 12 ....... ., 100.4 !Ut.'/ Octoi er 20 ... . . . .. •. . • .. . lO'J .8 
~ep•ember 13 ........ lOL.7 100 .0 OctClb r 21. ........ .. JOO . I JO~·r, 
September 14 ......... 100.7 lOl.7 Octcber 2t .......... 101.6 lO'l·~ 
Septembe:-15 ......... 100 .0 ..... October 2:L......... ..... 102.4' 
S?ptemb <r 16 ......... 100.8 102 .6 October 24 •........... · •· · 104.t 
Sep~emb~ r 17 ......... 101.6 102.0 O<·t be· 25......... .. ..... 1o-z .& 
September 18 . . ..... .. .. .. . 102 .7 Octvb; r 26 ......... . 102.7 104.0 
September 19 ......... 100 .6 . .. . . Ocrober 27 ........... 103 .2 104.8 
811pteruber 20..... .... 99.0 102 .!l Octob' r 28 .......... 101.8 104.& 
Reptetnber 21 ........ 102.4 102 0 Octcber 2~J ........... 103 .7 1 o~.1 
S1>i,itember 22 ....... . 101. •! 103 .2 Oct• ber 30 ........... lOL.2 103.0 
l::leptembn· :.!3..... . ... 101.2 103.0 October 31 .......... -103 .0 103.4 
September 24 ......... 101.2 104.2 NJv.-mber 1.......... ..... 105.0 
Sept~mber 25... ... ... .. . 104 .0 Nc:.vember 2 ............ .. 
S_?~p_t_en_1b_P_r~26~ .. - ·_·_ .. _._· :__10_1_._~~l-0_3_.~ ~~~~~~~~~~-_:,__----· 
Nttmber of Blood Corpuscles per C. M. M. 
September 1. ..... . ... . ............... 7,920,00() 
September ?,3 ...... . ........ , ..... .... 6,640,000 
October 1 ........... . ......... . .... .4,460,000· 
October 3 . .......... . ......... . ...... 5,064,000 
October 5 ........ . ........... . ... . ... 4,480,000· 
October 8 .. . ......... . ............... 3,488,000 
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October 13 .............. .. .. . . . ..... .4,192,0001 
October 15 ... . ........ . ... . ... . .... . . 4,608,000 
November 1 ..... '. .................... 4,448,000· 
Another object in testing the effect of cold upon the or-
ganism is suggested by the fact that tick infestion in the !afe: 
fall or very early spring gives a less severe disease than that 
of tnidsummer. Our experiments .indicate that when native 
blood is used for inoculation there is very 1i ttle difference jni 
severity whether the inoculation be made in summer, fall t>r 
spring. If this be true, then the difference must be dne i<>· 
s?rue change toward attenuation of the organism while in the 
tick's body. It is important to know whether the exposme to-
frosts, or the protracted life of the organism within the tick: 
te11ds to produce attenuation. On the other hand, if we may 
Use the ticks from recently immunized animals, and ship thellll !0 distant points for inoculative material, it will be important 
0 protect such material from exposure to severe fros ts lest 
the organism should be killed. , 
INOCULA'.J.'ION OF TICK BLOOD-CASE NO. 4. 
b 'I'his animal was a hei fer, probably 3 years old, that hadl 
een discarded from th e other comparative experiments <>II• ~ccount. of continued fever. From the time of her landing im 
d aton Rouge the temperature was generally from two to fonr 
· egrees above nortnal. 'l'he blo·od remained rich in blood co.r-~~Scle~ and of good color. Finally we decided to inoc~Tate­
t e animal with tick blood, but no unusually high tempera-t~re Was recorded until the nineteenth day after the inoctt!a-10 . 
n, When for two days she was 106. Before this the blotd 
corpuscles were reduced by nearly 50 per cent. Soon after-
'\\rards she began to recover, and at no time did she sho 
S)'tnptoms of being any sicker than she had been for months-
'I'he ticks used were collected from animals that had re-
cently acquired immunity. Twelve large ticks were used. 
'I'his animal was found dead on Aug-ust 7th; having be-~otn~ deeply mired in a bayou. She was probably una:ble t 
f Jchicate herself because of her enfeebled condition resulting 
rotn protracted fever previous to inoculation. 
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ANIMAL NO. VL-TEMPE.RATORE. 
-- -· 
DATE. A. M. P. M. CORPUSCLES. REMARKS, 
---
--------------·---
1809. 
-March 15 .... 103 .0 105 .0 
·········· 
. 
March lo .... 10.1. .4 103.8 .. ........ 
Miirch 17 .. .. 100 .6 102.0 .......... 
Ma!'cb 18 .... 101.8 7,~80,000 
Mnrch 19 .... 100 0 102. 6 .......... 
March 20 .... 100.2 102.5 .......... 
March 2t. ... JOL.2 102 . 7 .... ... .. . 
March \!2 ..•. 101 .5 102.7 .......... 
March 23 .... 101.f> 102.9 .......... 
Mnrch 24 .... 101.0 101.8 
······ ... . March 25 .... 102.5 102 .6 7,200,000 
March 26 .... 102 .7 IOl. 7 
······· ··· March 27 .... lO'l.3 102.4 .......... 
March 28 .... 102.0 102 .2 .......... 
March :.19 .. . . 101.6 102 .7 .. ........ 
March 30 .... 102.4 102 .9 .......... 
Ma1 ch 31. ... 102.6 103 .0 .... .... .. 
April 1 .... . . 102 1 102.5 8,640,000 
April 2 .. .... 102.0 102 .5 .......... 
April 3 ....... lOl.1 103 0 
···· ······ Ap1il 4 ...... 101.4' 10-l .4 ....... . 
April 5 ...... 102 . :.l 10'.! .0 .......... 
April 6 ...... 10~. l 103.7 
·········· 
. 
Ap1il 7 ...... J02 .5 104 .5 
·· ········ April 8 ...... 102 .5 10:3.4 8,000,000 
April 9 ...... 102.8 104 0 
··· ······· April 10 ...... 10l.8 102.4 .......... 
April 11. ..... 101.8 102 .9 .......... 
April 12 .••... 102.0 102.6 8,320,000 
April 13 ...... 102 0 10-l.8 .......... 
April 14 ...... 101.8 102 .2 ..... .... . 
April 15 . ..... 100.9 102 7 8,672,000 
April lti ...... ..... 102 6 . ......... 
April 17 .•..•. .... . 102.9 .......... ' 
April 18 .... .'. ..... lO:l .5 
······ .... April 19 ...... .... . 102.5 .......... 
Aprll 20 ..... 10l.6 ... ....... 
April 21 ...... 
···· · 
102.4 .. ...... .. 
April 22 .•••.. ..... lOL.6 .......... , 
April 23 ....• . 
····· 
103 .0 .. ........ 
Al'ril 24 ... ... ..... 102 .6 
·········· April 25 ...... ..... 102 .5 
····· ····· April 26 .•.... ..... 102 .9 
·········· April 27 ...... ..... 102 .5 .......... 
April :old .••.•. ..... 103 .2 ....... ... 
April 29 ...... ... .. 102.8 .......... 
May 7 ...... ..... 102.6 
······ .... May 8 ...... ..... 10:1.5 
·········· 
. h B oO• 
Moy 10 ...... .. ... 102 .8 .......... ti:30 p. m ., inooulntecl wit draVIO• 
May ll ...... ..... 103.1 
·········· 
of blood that bad ~een fro!O 
May 12 ...... .. ... 102.9 . .... .. ... under aseptic cond1IJOD8•6 •9'J· May 14 ...... ..... 103 5 . ..... .... No. vn., at 11 a .m., M11Y r eeot 
May 15 ...... 
····· 
103.:3 
·········· 
and preserved with 10 pe 
M11v 16 ...... ..... 103 .0 ... ..... .. potassium oxalate. ----
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ANHIAL .No. VI.-'l'E'MPERA'!'URE-Con/i1111ed. 
~~===========================::================ 
. A.. M. P. M. CORPUSCLES. REMARKS • 
M---- --- --- ---- -----·--·- -----
ll:y 17... ... .. ... 10:\.0 ........ .. 
lf/ 18...... 104.9 . ........ . 
lrt y 19..... 105 4 ...... ... . ?.t!~ ~o...... 104 .3 ....... .. 
?day 21. ·.... 102 .0 ......... . Al11y 2 2...... 101.8 ••••••.... 
1rray 2
4
··.... 103 7 ..... .... . 
lf,y 2g.. .... 103 .0- ......... . 
lrfay 2 .. . . . . 103.0 ......... . 
·June I~".... 101.6 ......... . 
Jnoe l . . . . . . 103 .8 ........ . . 
.Jnn111g...... 103 .9 ......... . 
~.... 102 .~ ....... . . . 
Ioocu'nted nt 6:30 p. m , June 14, 
'99, 5 cc .. of hl •od from immune 
• · wbite · f~c~ri" st e ·. 
A.:t-< EXPERIMENT IN PRESERVING BLOOD FOR INOCULATIVE 
. . 
PURPOSES. 
f When the blood is to be kept, even for a few minutes be-
. ore inoculation , it is necessary to add something to prevent c~agulation or to remove the fibrin by gently stirring with a ~ ean ~lass rod till it can be collected on the rod and removed. 
t Portion of the blood will then remain fluid. If the fibrin is 
,..
0 be removed the blood can not always be kept under aseptic 
'-01ld' • . p 1hons, and may become unsafe before it could be trans-' 
h orted to any considerable distance. Previous experiments 
d ave shown us that if we add the ordinary preservatives we 
}:>estroy the fever organism and the blood becomes worthless. 
otas . \: s1um oxalate added to the extent of one tenth of one per 
-a.en.t, of the volume of blood will prevent coagulation, p~:. Will not be germicidal. It was therefore thought 
~f Stb_le (from the suggestion of . Dr. F. G. Novy, 
ti Michigan University,) to draw the blood under asep-
V.lc Precautions, adding the required amount of potassium ox-
bJate sterilized, and in this way preserve the virulence of the 
in ood, Prevent it from coagulating and thereby ecure it 
ih· a commercial form. Blood preserved in this way was 
"a~~Ped to Ann Arbor, and also tried after four days preser-
~t ton here, but negati.ve results were obtained in both in-
ances. The blood kept well, there being no bacterial growth 
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:after four days' incubation , but the T exas f ever organism was 
.dest royed. 
S p ecial Case-About the middle of Ju..j.e a prominent 
;gentleman of Bayou S ara, La., imported from Missouri a cross 
H ereford and Shorthorn bull , 2 years old. The animal wis 
i noculated the next day a fter arri val with blood drawn frot11 
-0 11e -0f our animals tha t had recentl y acquired immunity , frot11 
~
"TwO-MON'I'HS OLD CALF-T l!: ::VIPEl~ATURE ( frun Nor .h em Su '>ceptiblll 
Heifer .) 
'DATE. P. M. COilPOSCLl(S. IlE MAilKS. ---
--- - - --- - - ---- l n0cu\nted With 2~w;dfroJJl 
.Jane 14 ...... .. .... 102.9 .. .. .... ... 
..!June rs .. ........ .. 103. 2 ... .. ... . " wLite-fa ced " s teer . 
..June 16 . ... . ....... 102 0 .. .. ...... 
...J'une l7 ... .. .. .... I 102.2 ·········· J u.ne 18 .. .......... 103.4 ....... ... 
June 19 . ..... .. . . .. 103. l 10,000, 0VO 
.June 20 . .... ....... 101.8 ........ .. 
.June 21 ....•.. . .... 101 .2 
·· ···· .... Jane ~2 ..... . . . . . .. 103.4 .... ... .. . 
. .June 23 . .. ...... .. . 103.7 .. ... .. ... 
. Jtrne 24 ........•... 105.4 .. .... .... 
.Juue 2~ .. . ......... 104.8 ....... .... 
.Jun e 26 ...... . .... 104 .4 .. .. .... 
Joly 1. .... .. .. .. .. 103.2 ... .... ... 
. Ju ly 2 .. ... . .. . .... lfl3. ~ .. ....... . 
.July :{ ....... .. .... 103.2 . ..... .... 
. J llly 4 ......... .. .. 102.6 . ... ... ... 
..July 5 . .... . ....... 104. 2 
-··· ·· .... 
..Jnly 6 .. .. ........ ~ 103.5 ....... ... 
a ly ? ............ . 10::! .0 . . . ...... 
uly 8 ............ 104.0 . ...... ... 
.Jo.ly 9 . ............ 104.6 ... ... .. .. 
..Ju ly 10 .... . ..... . .. 102.G 
··· ······· 
.Tu ly 11 ............. 1 0~.6 
··· · ···· ·· 
ttl y l ~ ... . ......... 103.i'i .......... 
.Ju 'y 13 ..•.. ... ..... 10!.'3 .. ... ..... 
.Jnly 14 .. . . .. .. . .... 103.ti .... ...... 
. Jnly 15 ... .• •....... ]1 ·3. (i 
······ ···· ~u i y 1a ..... . ....... 1 OJ.5 .. .. ...... 
..Ju:ty 17 .. .. ..... . •.. 1114 . l ...... .... 
-~fa~y 18 .. . ... . . . .. . . 104.4 ........ .. 
..Jot.v 19 
··········· · 
l Oi.J.tj ... ....... 
211 •••.••••••••• 103 8 .... . . .. . July 
.1r11y 21 .. . . . ........ 103.0 . .. .... . .. TakAn to ti ck-mfes'erl pn~ 
1tb.e s ame an imal from which th e blood was obtain.ed for t:: 
.experiments elsewhere described in this bulletin, and for ;be 
>two H erefords imported from Mary land ·by this Station. J3 .. 
iblood was drawn a t 10 o'clock in the forenoon, shipped to a 
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You Sara and the inoculation made about half past three that: 
afternoon. E very reasonable precaution was taken to prevent 
bloodpoisoning,justas other .cases where the results were 
Uniformly successful. The inoculation was made on Saturday 
and unfortunately tbe animal di ed tb e following Monday. 
'I'he owner of tb e animal believes th e bull died from blood 
Pci >oning. If this be the case it was due to accidental cot:-
taniination of the blood , in spite of the most painstaking 
lllethods. In all cases inoculated during· the past three year& 
experiments with Texas fever this is the only case where any 
bad results have followed the inocula tion in this way . N o-
case before even developed a swelling. 
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